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Description 

The present invention relates to a robot device 
for loading and unloading spools in wire winding 
machines. 

In the apparatuses for the production of wire, it 
is known to align in a single file a plurality of wire 
winding machines, which present equal or differ- 
ent operational features, both in relation to the 
size of the spools and in relation to the section of 
the wires, in such a manner that said winding 
machines are arranged on one side of a rectilinear 
guide, along which there moves a programmable 
robot which effects the loading of the empty 
spools and the unloading of the filled spools to 
and from the winding machines, taking the empty 
spools and depositing the filled spools from and 
into feeding and collecting stations which are 
usually located at one end of the said guide. 

From DE-A-3 137 990 it is known a robot device 
for the loading of empty spools and the unloading 
of filled spools respectively into and from wire 
winding machines aligned in a single file on one 
side of a path, comprising a transport carriage 
movable along said path and carrying a vertical 
supporting member onto which there is movabiy 
mounted a swinging structure presenting two 
arms for supporting the empty and filled spools, 
said arms being arranged in opposite directions, 
lifting and lowering devices and rotating devices 
being provided to promote the vertical movement 
and rotation of the arms around the said vertical 
supporting member. 

According to the invention, there is provided a 
robot device of the above mentioned type, which 
is particularly designed to operate for the loading 
and unloading of wire winding machines 
arranged along a rectilinear path with their wind- 
ing axes parallel to the longitudinal axis of the 
mentioned path, which comprises a transport 
carriage movable along the said rectilinear path 
and carrying a vertical supporting structure onto 
which there are movabiy mounted two opposite 
brackets for supporting the empty and filled 
spools. Lifting and lowering devices and rotating 
devices are provided to promote the vertical 
movement and rotation of the brackets around 
the vertical supporting structure. Transverse dis- 
placement means are provided on the carriage for 
moving the the said vertical supporting structure 
in a direction which is substantially perpendicular 
to the longitudinal axis of the said path. The robot 
device according to the invention presents the 
characterising feature that the mentioned trans- 
verse displacement means consist of a horizontal 
slide movable on the carriage in a rectilinear 
direction transversely to the direction of move- 
ment of said carriage along the said path. 

The robot device according to the invention can 
operate on spools having diameter and weight 
which can vary within ample limits, presents 
reduced overall dimension and presents a greater 
operational flexibility, particularly in the steps of 
taking of the empty spool and of discharge of the 
filled spool. 
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The above and other features of the robot 
according to the invention, and the advantages 
deriving therefrom, will appear evident from the 
following description of a preferred embodiment 
5 of same, illustrated by way of non-limiting 
example in the Figures of the attached fifteen 
sheets of drawings, in which: 

Figure 1 shows in perspective view the robot 
positioned at a winding machine, and prepared to 
w serve this latter; 

Figure 2 shows the robot without the upper unit 
for the taking and the cutting of the wire and 
without the unit for securing the trailing end and 
the leading end of the winding, the robot being 
is sectioned along its height and along the length of 
the underlying carriage; 

Figure 3 shows the carriage of the robot sec- 
tioned along line lll-lil of Figure 2; 

Figure 4 shows the carriage of the robot, in plan 
20 view from the top; 

Figure 5 shows some constructional details of 
the robot, taken along line V-V of Figure 2; 

Figure 6 is a plan view from the top of the 
brackets by means of which the robot supports 
25 the spools and shows also the slide which carries 
said brackets; 

Figure 7 is a side view of a discharge 
mechanism which can be associated to the 
bracket of the robot which will carry the filled 
30 spool; 

Figure 8 shows further details of the 
mechanism according to Figure 7, in a plan view 
from the top; 

Figure 9 shows some details of the upper 
35 portion of the upright structure of the robot, in 
plan view from the top; 

Figure 10 and 11 are side elevation views of the 
devices mounted in the upper portion of the 
robot, and serving for the cutting and holding of 
40 the wire in the wire winding machines, and also 
for the securing of the trailing end and of the 
leading end of the winding; 

Figure 12 shows constructive details of the unit 
of Figure 10 sectioned along line XII-XII; 
45 Figure 13 shows the unit of Figure 1 1 sectioned 
along line Xlll-Xlll; 

Figure 14 shows frontally and with parts in 
section the devices which cut the wire in the wire 
winding machines, and which simultaneously 
so hold the new leading end of the wire itself; 

Figure 15, 16, 17, 18 and 19 show in perspective 
view the parts of interest of the robot during as 
many working steps. 

Referring firstly to Figure 1, reference letters B, 
55 B', B" indicate wire winding machines of non- 
automatic type, which may present identical or 
even different operational features, arranged on 
one side of the rectilinear track A upon which is 
shiftabie, in a controlled manner, the robot 
60 according to the invention which automatically 
operates on the wire winding machine which 
must be unloaded of the filled spool and con- 
sequently must be loaded with a new empty 
spool. The spools are arranged with their winding 
66 axis parallel to the longitudinal axis of the track A. 



2 



3 



EP 0142 813 B1 



4 



The devices which provide for the loading of the 
robot with the empty spools having the required 
size, and the devices which discharge or receive 
from the said robot the filled spool cyclically 
unloaded from a wire winding machine, are 
usually arranged at one of the ends of the track A, 
in a manner which can be easily conceived and 
put into practice by persons skilled in the art on 
the basis of the operational features of the robot 
which will appear from the following description. 

From Figures 1, 2, 3 and 4 it can be noted that 
the robot comprises a carriage 1 provided with 
wheels 2 (of which some are flanged wheels) 
which carriage 1 moves on the track A, one pair of 
said wheels being connected by a shaft 3 pro- 
vided with a flexible coupling 4 and which, 
through a positive drive consisting of a toothed 
belt 5 and of toothed pulleys 6-6', is driven by a 
hydraulic motor 7 secured frontaliy on the 
carriage 1 by means of a bracket 8. In considera- 
tion of the fact that during the operation of the 
robot, the carriage 1 is loaded in such a manner as 
to be urged to swing upwardly by being ful- 
crumed on the rail which is next to the row of 
winding machines, this swinging motion is pre- 
vented by the fact that rollers 9 which are 
mounted freely rotatable on the carriage 1 coop- 
erate with the outer flank of the other rail of the 
track A. In Figure 4, reference numeral 10 indi- 
cates a vertical axis latch member which is 
mounted on one front of carriage 1 and is driven 
by a hydraulic jack 11, said latch member 
presenting a bottom end shaped like a frustum of 
cone. Whenever the robot is located at the 
stations which provide for the loading and 
unloading onto and from the said robot, respec- 
tively of an empty spool and of a filled spool, the 
latch member 10 is lowered and cooperates with 
a conical seat (not shown) secured on the ground 
or to the flank of a rail of track A, the whole in such 
a manner that the various operational units 
located on carriage 1 come to be correctly posi- 
tioned with respect to the said loading or unload- 
ing stations. Whenever the robot is called to serve 
a winding machine, automatically the latch 
member 10 is lifted, and motor 7-is actuated so as 
to move the carriage 1 on track A with accelerated 
motion, and thus transfer said carriage quickly to 
the winding machine which is to be served. Prior 
to reaching said winding machine, which in Fig- 
ure 1 we suppose to be the one denoted by 
reference letter B", the carriage 1 cooperates with 
a fixed sensor (not shown) which promotes the 
slowing down of motor 7 so that the carriage 
approaches slowly the winding machine B" 
which is about to terminate or has terminated the 
winding operation and which has opened its hood 
In such a manner as to give access to the filled 
spool Z which is located in said winding machine. 
When the carriage 1 reaches a sensor 13 fixed on 
the ground (Figure 4), said sensor 13 detects the 
first one of a pair of reference members 12, 12' 
secured to the carriage 1, and controls the stop- 
ping of motor 7 and subsequently the lowering of 
latch member 10 which enters a fixed slot-shaped 



seat 14, arranged parallel to track A and 
presenting a predetermined length. Subsequently 
the motor 7 is again actuated in order to move 
slowly the carriage 1 in the opposite direction, 
5 until the sensor 13 detects the reference member 
12, while the latch member 10 abuts against the 
end 114 of the said slot 14. The robot is thus 
correctly positioned with respect to the wire 
winding machine B". 
io On carriage 1 there are secured, at right angles 
with respect to track A, a pair of rectilinear, 
parallel and horizontal guides 15, 15' presenting 
an inverted "L" or a "T" section, and onto which 
there is slidably mounted a slide 17 (see also 
is Figure 6) by means of sliding shoes 16 which 
cooperate with said guides on their upper, side 
and bottom surfaces, said slide 17 being in its rest 
position where indicated with full lines In Figure 3 
and being movable to the position indicated with 
20 dash lines in the same Figure 3. In order to move 
in alternate directions the slide 17 there is pro- 
vided a piston and cylinder assembly 18 (Figure 3) 
secured by its cylinder to the carriage 1, parallel to 
the guides 15, 15', and carrying with its piston end 
25 a fork 19 onto which there is rotatably mounted a 
pinion 20 cooperating, with a pair of superposed 
racks 21, 22 which are parallel to each other ard 
are also parallel to the said guides 15, 15', one of 
said racks (21) being fixed to the carriage 1, while 
30 the other rack 22 is fixed to the slide 17. By this 
arrangement the slide 17 can be moved along a 
path which is double the running path of the 
pinion 19 with all consequent advantages. On the 
end portion of the slide 17 which faces the wire 
35 winding machines there is obtained an opening 
inside which there is inserted by one of its ends 
and there is flange-mounted a tubular column 23 
vertically arranged and onto the upper end of 
which there is secured the horrizontal platform 
40 24. On said platform there is mounted the 
hydraulic power and control unit 25 (Figure 1 ) and 
there are also mounted the electrovalves and the 
electrical and electronic apparatuses which are 
required for the programmed operation of the 
45 yarious motion devices carried by the robot From 
the above mentioned control apparatuses there 
departs a bundle of pipes (not shown in Figure 2) 
which pass axially through column 23 In down- 
ward direction and are connected to the end 126, 
so secured to slide 17, of a bundle of flexible pipes 
associated to a guide catenary 26 (Figure 4) which 
by its other end 226 is secured to carriage 1 and 
serves for the power feeding of the piston and 
cylinder assembly 18, the hydraulic motor 7 and 
55 the hydraulic jack 11 of the latch member 10. On 
the column 23 there is rotatably mounted (Figure 
2) with the interposition of radial bearings 27, 27' 
and of at least one axial bearing 28, a jacket 29 on 
the upper end of which there is secured a collar 30 
60 which is located at a short distance from platform 
24. A crown gear 31 is secured to collar 30, 
coaxially to the assembly 23, 29, said crown gear 
cooperating with a pinion 32 keyed on the shaft of 
a small hydraulic motor 33 which is fixedly 
65 mounted on platform 24, on said platform 24 
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there being also mounted a hydraulic jack 34 
which actuates a conical and vertical latch 
member 35 adapted to cooperate with one of four 
conical seats 36 arranged angularly equispaced 
on said collar 30, the whole in such a manner as to 
guarantee a stable positioning to the mentioned 
components 29, 30 in the angular position into 
which they are sequentially brought by motor 33 
(see after). The engagement or rest condition of 
the latch member 35 is sensed by proximity 
switches 37, 37' which sense the position of an 
appendix 38 laterally fixed to 35, while the angu- 
lar position of the assembly 29, 30 is sensed by a 
proximity switch 39 (Figure 9) carried by platform 
24 and arranged along the rotational orbit of an 
appendix 40 laterally secured to collar 30. Similar 
devices are provided in order to detect the condi- 
tion of the latch member 10 mounted on carriage 
1. The driving of units 33 and 34 can be easily 
effected by the hydraulic control box and by the 
distribution units mounted on platform 24. 

On jacket 29 (Figure 2) there is mounted in 
axially shiftable but non-rotatable manner (thanks 
to the key and groove arrangement 43, 44) a 
sleeve 42 provided at its inner ends with bushings 
41 made of material presenting a low friction 
coefficient. By making reference also to Figures 5 
and 6 it can be noted that on the lower section of 
sleeve 42 there is secured the central portion of a 
horizontal and rectangular plate 45. To the side 
portions of said plate 45 which project laterally of 
said sleeve there are secured, in symmetric 
arrangement, the stems of a pair of double-acting 
hydraulic jacks 46-46' which are vertically 
directed and are secured by their cylinder bodies 
to the collar 30. These jacks provide for the axial 
movement, along jacket 29, of the sleeve 42 and 
of the parts associated thereto. With reference to 
Figures 2 and 9 it can be noted that the hydraulic 
jacks 46-46' are connected to the hydraulic control 
unit and distribution units arranged on platform 
24 by means of ducts 47-47' obtained longi- 
tudinally in column 23 and opening into annular 
recesses 48-48' t at different heights on the inner 
side surface of collar 30. Ducts 49-49' depart from 
said recesses for the feeding and discharge of the 
above mentioned jacks, while annular packings 
50 provide for the tight sealing of said circuits. 
The horizontal plate 45 is fixed by its ends to the 
parallel sides of two identical brackets 51-51 ' 
cantilevered in opposite arrangement to the lower 
portion of sleeve 42, and which present longi- 
tudinally the profile shown in Figure 2, with a 
shallow concave supporting bottom, and with 
side edges 151-151', designed in such a manner 
that each bracket (51-51') can safely support and 
carry a spoor Z. A further strengthening plate 45' 
is secured to the upper portion of sleeve 42 and to 
the top portions of the sides of the two brackets 
51-51' so as to structurally strengthen and stiffen 
the whole assembly. When the robot reaches the 
wire winding machine B" to be served, the 
brackets 51-51'-are directed at right angles with 
respect to the track A and the bracket 51 ' which is 
not facing the winding machine carries an empty 



spool Z' which has been loaded from the loading 
station at one end of track A. The brackets 51-51' 
are In their lowered position (the stems of the 
jacks 46-46' are fully expanded) and the slide 17 is 

5 in its rest position, as indicated in full lines in 
Figure 3. When the carriage 1 has been correctly 
positioned with respect to the wire winding 
machine B" and the said winding machine has 
completed its working cycle (and the protective 

io hood has been opened, as shown in Figure 1) the 
slide 17 is moved towards the said winding 
machine so as to position the bracket 51 below 
the filled spool Z, without interfering with said 
spool. At this moment (Figure 15), there takes 

15 place the intervention of suitable means {which 
will be described after) which in correct time 
relationship effect the cutting of the wire which is 
directed to the filled spool Z, hold the leading end 
of said wire and secure the trailing end of the 

20 wound wire onto the winding or coil, by applying 
on this latter a piece of adhesive tape. Sub- 
sequently, the brackets 51-51 ' are lifted, as shown 
in Figure 16, so that the bracket 51 comes at a 
short distance from the spool Z, arranged with its 

25 side edges 151 laterally and at the exterior of the 
flanges of spool Z. For this purpose there are 
provided sensor means which are capable of 
sensing the position of the bracket 51 with respect 
to the flanges of the spool Z. In correct time 

30 relationship the filled spool Z is freed from the 
center or tailstock P. Subsequently, the robot 
moves on track A in the direction indicated by 
arrow F in Figure 15, for a short run having a 
length which is equal to length of the slot 14 (see 

35 Figure 4) the whole in such a manner that thanks 
to the engagement of the side edges 151 of 
bracket 51 with the flanges of the filled spool Z, 
this latter is extracted from the center or tailstock 
of the winding machine. At this point, the slide 17 

40 is moved away from the winding machine B" and 
is brought into the cycle starting position, in such 
a manner that the bracket 51 loaded with the filled 
spool Z is brought clear off the hood of the 
winding machine B". Thereafter, as shown in 

46 Figure 17, the latch member 35 (Figure 2) is lifted 
and motor 33 is actuated so that the brackets 51- 
5V are rotated 180° around column 23, thus 
inverting their respective positions. The motor 33 
is then stopped and the latch member 35 goes 

so back to its locking position. The slide is now again 
moved near to the winding machine B" so that 
the bracket 51' positions the empty spool Z' 
between the center and the tailstock of said 
winding machine (Figure 18). Thereafter the robot 

55 moves on track A in the same direction of move- 
ment of the tailstock of the winding machine B" 
so as to promote the taking up of the spool Z' by 
the centering and driving means of the said 
winding machine, and subsequently the bracket 

60 assembly 51-51' is lowered. At this point, there 
takes place the intervention of the devices 
mounted on platform 24 (and which will be 
described later) which secure the leading end of 
the wire to be wound, on the core of the empty 

65 spool Z'. Subsequently the latch member 10 
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(Figure 4) Is lifted and the motor 7 is actuated. The 
robot (see Figure 19) moves away from the 
winding machine which has been served and 
returns to the extremity of track A where the filed 
spool Z extracted from B" will be unloaded and the 
bracket 5V will be loaded with another empty 
spool. From Figure 1 it can be noted that above and 
parallelly to track A there is arranged a guide 52 
which by means of movable trolleys H supports 
the bundle of cables K serving for the feeding and 
the automatic and programmed operation of the 
robot. 

For the unloading of the filled spool from the 
bracket 51 of the robot there can be provided 
means located at the station where the spool is 
unloaded, or means which are associated to the 
said bracket as shown in Figures 7 and 8. These 
means comprise a pusher plate 53 covering the 
inclined upper bottom portion of the bracket 51 , to 
which the said pusher plate 53 is transversally 
fulcrumed at 54. A pair of double-acting jacks 55- 
55' secured by their cylinder bodies to the side 
edges 151 of the brackets 51-51 ' and connected by 
their stems to lugs 56-56' on the lower side of the 
pusher plate 53, promote, upon suitable control, 
the lifting of said pusher plate 53 as shown in dash 
lines in Figure 7, so as to cause the pushing of the 
filled spool Z which is thus discharged from the 
bracket 51. 

With reference to Figures 10 to 14 there is now 
described the construction and operation of the 
unit mounted on platform 24 and which provides 
for: the cutting of the wire fed from the wire 
winding machines; the holding of the new leading 
end of said wire; the securing of the trailing end of 
the wire which has been wound onto the same 
winding ; and lastly the securing of the new leading 
end of the wire to the core of the empty spool 
which has been inserted into the winding machine. 
This unit, which faces the file of wire winding 
machines, comprises a vertical guide 57 fixed to 
platform 24 and onto which there is movable 
vertically a slide 58 which on its turn acts as a g uide 
for another vertical slide 59. The hydraulic jacks 60 
and 60' promote the movement of the slides 58 
and 59. In the lower portion of the slide 59 there is 
mounted a head member 61 which carries a freely 
rotatable roller 62, which is lined with elastic 
yielding material and is arranged with its axis 
parallel to the longitudinal axis of track A. To the 
guide 57 there is secured, in overhanging position, 
a supporting member 63 which supports in a 
rotatable manner a bobbin 64 of adhesive tape, 
which tape is led over rollers 65-65' and lastly over 
said roller 62, onto which it is kept by a small 
parallel counter-roller 66 made of metal and 
presenting annular grooves so as to have a 
reduced contact surface with the adhesive side of 
the tape web 64'. The counter-roller 66 is rotatably 
supported at it sends by arcuate supports 67 (see 
Figure 11) which are fulcrumed at 68 to the head 
member 61 and are interconnected by a transverse 
bar 69 onto which there acts an adjustable 
pressure member 70, thus ensuring the required 
cooperation of counter-roller 66 with roller 62. 



Parallel to roller 62 and above same, there is 
interfulcrumed at 71 an arcuate lever 72 carrying at 
its end cutting means 73 while its other end is 
connected to a jack 74 secured to slide 59. Thanks 
5 to said jack, the above mentioned cutting means 
can be brought from the rest position indicated in 
Figure 10 with full lines, to the cutting position 
indicated with dash lines, and vice-versa. Laterally 
with respect to head member 61, parallel to roller 
w 62 there is fulcrumed at 75 a lever 76 which viewed 
frontally (Figures 12, 13) presents an "L" shape so 
as to result with its bottom leg parallelly arranged 
with respect to the axis of the said roller 62 and so 
as to be able to rotate around said roller. On the 
is bottom leg portion of said lever 76 there are 
mounted the cutting means 77 (which will be 
described later) for the cutting of the wire fed to the 
winding machines and which hold the new leading 
end of the wire itself. Lever 76, as it can be seen 
20 from Figure 11, is connected to a jack 78 which is 
capable of bringing same from its rest position 
(Figure 10) indicated with full lines, to the position 
indicated with dash lines, and viceversa. With 
reference to Figures 10 and 15 it can be noted that 
25 when the robot bracket 51 is introduced into 
winding machine B" for extracting the spool Z, the 
assembly composed of the slides 58-59 is lowered 
in such a manner that the roller 62 comes into 
contact with the trailing end of the wire M which 
30 has been wound on the said spool, which latter has 
been held and cut by the holding and cutting 
means 77. The trailing end of the wire which has 
been wound on spool Z results in this mannerto be 
blocked on the same winding by the pressure of 
55 roller 62. At this point there is imparted the control 
for the rotation of the winding machine in the 
direction indicated in Figure 1 5 by arrow Fl, so that 
a portion of adhesive tape 64' is applied onto the 
winding of spool Z to block the trailing end of the 
40 wire which has been wound. In this phase, the 
spool Z may be caused to rotate even for more 
than one full turn. Alternately, the holding and 
cutting means 77 can be operated after the 
applying of the adhesive tape binding. When, later, 
45 the spool Z has been stopped, the assembly 
comprising the slides 58-59 is lifted,and the cutting 
means 73 are actuated which separate the 
adhesive binding applied on the wire winding 
from the continuous web 64'. The new leading end 
50 of wire M is always held by the means 77. In the 
subsequent step illustrated in Figure 18, when the 
robot has inserted the empty spool Z' into the 
winding machine, the leading end of the wire M is 
anchored to the core of the empty spool in the 
55 following manner. The lever 76 which carries the 
means 77 is brought into the position indicated in 
Figure 10 with dash lines, so that the wire M held 
by the said means 77 is passed below the roller 62. 
In this manner, when the assembly of slides 58-59 
60 is lowered, the wire M is pressed onto the core of 
spool Z' by roller 62 and the leading end of 
adhesive tape 64'. The means 77 are set at rest 
position, and the spool Z' is rotated in the direction 
indicated in Figure 18 by arrow F1 , so that a length 
65 of adhesive tape 64' is applied on the core of said 
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spool Z' so as to secure onto it the leading end of 
wire M. Also during this step the spool Z' may be 
rotated for one turn or more. When the spool Z' 
has been stopped, the assembly of slides 58-59 is 
lifted, and the cutting means 73 (Figure 10) are 
actuated in order to separate the continuous web 
64' from the binding applied onto the core of 
spool Z'; thereafter, the means 73 and 77 are 
again brought to their cycle starting position. 
Means 77 are illustrated in Figure 14 and com- 
prise a fork 78 secured to lever 76 and having a 
leading-in V-shape, so as to lead the wire M 
between the jaws 79-79' of a clamping device. Of 
said jaws, the one indicated by reference 
numeral 79 is fixedly secured to lever 76, while 
the other jaw 79' is mounted, with the interposi- 
tion of an elastic assembly 80, on a lever 81 
which is fulcrumed at 82 to lever 76 and is 
connected to a driving jack 83 secured to the said 
lever 76. On lever 81, rearwardly with respect to 
the clamping surface of jaw 79', there is secured 
a cutting blade 84, while an end of the other jaw 
79 is used as counterblade. In Figure 14 means 
77 are illustrated in their rest position. It can be 
easily understood how, by retracting the jack 83, 
the jaw 79' closes on Jaw 79 thus clamping the 
wire M, and the prosecution of the closing 
motion of jaw 79', consented by the elastic 
assembly 80, promotes the cutting of the same 
wire by the blade 84. 

Claims 

1. A robot device for the loading of empty 
spools (Z') and the unloading of filled spools (Z) 
respectively into and from wire winding 
machines (B, B' # B") aligned in a single file on 
one side of a path (A), comprising a transport 
carriage (1) movable along said path (A) and 
carrying a vertical supporting structure (23) onto 
which there are movably mounted at least two 
brackets (51, 5V) for supporting the empty and 
filled spools (Z', Z), said brackets (51, 51') being 
arranged in opposite directions, lifting and 
lowering devices (46, 46') and rotating devices 
(31, 32, 33) being provided to promote the verti- 
cal movement and rotation of the brackets 
around the said vertical supporting structure 
(23), characterised in that transverse displace- 
ment means (17) are provided on the carriage (1) 
for moving the said vertical supporting structure 
(23) in a direction which is substantially perpen- 
dicular to the longitudinal axis of the said path 
(A), the said transverse displacement means con- 
sisting of a horizontal slide movable on the 
carriage (1) in a rectilinear direction transversely 
to the direction of movement of said carriage 
along the said path (A). 

2. A robot device according to claim 1 r charac- 
terized by the fact that the said brackets (51, 51 ') 
are canti levered with respect to the vertical 
supporting structure (23). 

3. A robot device according to claim 1, charac- 
terized by the fact that each bracket (51, 5V) 
presents, on its longitudinal sides which are 



perpendicular to the winding axes of the spools 
(Z, Z'), side engagement members (151, 15V) 
adapted to engage at least one of the flanges of a 
spool, said engagement taking place upon con- 
5 trolled movement along said path (A) of the 
carriage (1) when the brackets are in their lifted 
position and introduced in the wire winding 
machine, whereby the controlled movement of 
the carriage (1) in one direction causes the free- 
10 ing of the filled spool (Z) from the center or 
tailstock (P) of the wire winding machine for the 
unloading of the filled spool onto the bracket, 
while the controlled movement of the carriage 
(1) in the opposite direction causes the engage- 
rs ment of the empty spool (Z') with the center or 
tailstock (P) of the wire winding machine for the 
loading of the empty spool on the said winding 
machine. 

4. A robot device according to claim 4, charac- 
20 terized by the fact that the controlled movement 

of the carriage (1) in both directions is delimited 
by the insertion of a movable member (10) 
mounted on the carriage (1) into a fixed slot- 
shaped seat (14) arranged on the path (A) of the 
25 carriage, whereby the movement of the carriage 
in both directions is determined by the length of 
said slot-shaped seat 

5. A robot device according to claim 1, charac- 
terized by the fact that on the transport carriage 

30 (1 ) there are further arranged: 

a) means (77) for cutting the wire (M) fed from 
the wire winding machine to the filled spool (Z) 
and for holding the leading end of the said wire 
which has been cut; 

35 b) means (61-73) for securing the trailing end 
of the wire which has been cut onto- the wire 
winding formed on the filled spool (Z) and for 
securing the said leading end of the wire to the 
core of the empty spool (Z') which has been 

40 subsequently inserted into the winding machine. 

6. A robot device according to claim 6, charac- 
terized by the fact that the said means (77) for 
cutting and holding the wire and the said means 
(61-73) for securing the wire are mounted on a 

45 platform (24) arranged at the top of the vertical 
supporting structure (23) carried by the carriage 
(1), means (58-60) being provided for. moving the 
said cutting and holding means and the said 
securing means into and out of their operative 

so range, all of the said means being hydraulically 
powered and controlled by a hydraulic power 
and control unit (25) located on the said platform 
(24). 

7. A robot device according to claim 1, charac- 
55 terized by the fact that on the transport carriage 

there are arranged: 

a) a hydraulic motor (7) for moving the said 
carriage (1) along the said path (A); 

b) a hydraulically powered unit (46, 46') for the 
so vertical movement of the brackets (51, 5V); 

c) a hydraulically powered unit (33) for the 
rotational movement of the brackets (51, 5V); 

d) a hydraulically powered unit (18) for the 
transverse displacement means (17); 

65 e) a hydraulic power and control unit (25) for 
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the controlled feeding of all the above mentioned 
hydraulic motors and hydraulically powered 
units. 

8. A robot device according to claim 8, charac- 
terized by the fact that the said hydraulic power 
and control unit (25) is located on a platform (24) 
arranged at the top of the vertical supporting 
structure (23) carried by the carriage (1), on said 
platform (24) there being also mounted all the 
electrical and electronical apparatuses controlling 
the various operational movements of the robot 

9. A robot device according to claim 8, charac- 
terized by the fact that it further comprises, 
mounted on each bracket (51, 5V), a pusher plate 
(53) for the discharge of the filled spool (Z) which 
has been loaded onto the bracket from the wind- 
ing machine, said pusher plate being hydraulic- 
ally powered and being controlled by the said 
hydraulic power and control unit (25). 

10. A robot device according to claim 1, charac- 
terized by the fact that each bracket (51, 61') is 
constructed so as to present a substantially hori- 
zontal surface for supporting the spools (Z, Z'), 
said horizontal surface presenting a concavity or 
shallow recessed portion arranged transversa lly 
to the length of the bracket, for the stable posi- 
tioning of the spool carried by the said bracket. 

11. A robot device according to claim 7, charac- 
terized by the fact that the means for moving the 
wire cutting and holding means (77) and the wire 
securing means (61-73) into and out of their 
operative range comprise a vertical guide (57) 
fixed to platform (24) onto which guide there is 
slidably mounted at least one slide (58, 59) carry- 
ing at its lower end the said wire cutting and 
holding means (77) and the said wire securing 
means (61-73). 

12. A robot device according to claim 12, in 
which the wire cutting and holding means (77) 
comprise a lever (76) fulcrumed at the lower head 
end of said slide (59) and provided at its free end 
with a clamping device formed by a pair of jaws 
(79, 79'), one of said clamping jaws carrying also 
a blade (84) while the other one acts as a 
counterblade. 

13. A robot device a.ccording to claim 13, in 
which the wire securing means comprise a roller 
(62) onto which there is passed a web of adhesive 
tape (64') supplied from a suitably arranged 
supply bobbin (64), and a blade (73) for cutting 
the adhesive tape (64') mounted on a lever (72) 
fulcrumed at the lower head end of said slide (59), 
whereby when a filed spool (Z) must be unloaded 
from the wire winding machine^the wire cutting 
means (77) cut the wire (M) being fed to the spool 
and hold the leading end of the wire which has 
been cut, while the wire securing means (61-73) 
apply a suitable length of adhesive tape (64') to 
block the trailing end of the wire on the winding 
formed on the filled spool by suitably pressing the 
roller 62 on the said winding, the adhesive web 
being subsequently cut by the said blade (73), and 
when an empty spool (Z') is inserted in the wire 
winding machine, the lever (76) carrying the 
leading end of the wire is swung so as to bring the 



wire in contact with the roller (62) carrying the 
adhesive tape (64'), the said roller (62) being 
subsequently pressed onto the core of the empty 
spool (Z') which is then rotated, so as to apply a 
5 suitable length of adhesive tape with the wire 
interposed and to secure the leading end of the 
wire on the core of the empty spool. 

Patentanspruche 

w 

1. Eine Robotervorrichtung zum Beladen von 
leeren Spulen (Z') und Entiaden von gefullten 
Spulen (Z) in bzw. aus Drahtspulmaschinen (B, B', 
B"), die in einer einzelnen Reihe auf einer Seite 

15 einer Wegbahn (A) fluchtend angeordnet sind, 
beinhaltend einen Transportschlltten (1 ) der langs 
der genannten Wegbahn (A) bewegbar ist und 
eine vertikale Tragstruktur (23) tragt, auf der 
bewegbar mindestens zwei Auflagen (51, 51') 

20 zum Tragen der leeren und gefullten Spulen (Z', 
Z) angeordnet sind, wobei die genannten Aufla- 
gen (51, 51') in einander entgegengesetzten Rich- 
tungen angeordnet sind und wobei Hubund Senk- 
einrichtungen (46, 46') souie Drehenrichtungen 

25 (31, 32, 33) fur die vertikale Bewegung und die 
Drehung der Auflagen um die vertikale Tragstruk- 
tur (23) vorgesehen sind, dadurch gekennzeich- 
net, dafc Mittel (17) fur eine Querverstellung auf 
dem Schlitten (1) vorgesehen sind, um die 

so genannte vertikale Tragstruktur (23) in einer Rich- 
tung zu bewegen, die im wesentlichen senkrecht 
zur Langsachse der genannten Wegbahn (A) 
gerichtet ist, wobei die genannten Querverstell- 
mittel aus einem horizontalen Schlitten bestehen, 

3S der auf dem Transportschlltten (1) in einer gera- 
den Richtung quer zur Bewegungsrichtung des 
genannten Transportschlittens langs der genann- 
ten Wegbahn (A) verfahrbar ist. 

2. Eine Robotervorrichtung nach Anspruch 1, 
40 dadurch gekennzeichnet, daB die genannten Auf- 
lagen (51, 5V) frel kragend bezuglich der vertika- 
len Tragstruktur (23) ausgebildet sind. 

3. Eine Robotervorrichtung nach Anspruch 1, 
dadurch gekennzeichnet, daS jede Auflage (51, 

45 51') auf ihren Langsseiten, die senkrecht zu den 
Spulachsen der Spulen (Z, Z') sind, Seitengreif- 
glieder (151, 151') hat, mit denen mindestens 
einer der Flansche einer Spule ergreifbar ist, 
wobei das Ergreifen bei einer gesteuerten Bewe- 

50 gung des Schlittens (1) langs der genannten 
Wegbahn (A) stattfindet, wenn sich die Auflagen 
In Ihrer angehobenen Stellung und eingefuhrt in 
die Drahtspulmaschine befinden, wodurch die 
gesteuerte Bewegung des Schlittens (1) in eine 

55 Richtung das Freigeben der gefullten Spule (Z) 
von der Zentrierung oder der Reitstockspitze (P) 
der Drahtspulmaschine fur das Entiaden der 
gefullten Spule auf die Auflage bewirkt, wShrend 
die gesteuerte Bewegung des Schlittens (1) in die 

so entgegengesetzte Richtung das Erfassen der lee* 
ren Spule (Z) mit der Zentrierung Oder der Reit- 
stockspitze (P) der Drahtspulmaschine fur das 
Beladen der leeren Spule an der genannten Spul- 
maschlne bewirkt. 

65 4. Eine Robotervorrichtung nach Anspruch 3, 
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dadurch gekennzeichnet, daf5 die gesteuerte 
Bewegung des Schlittens (1) in beiden Richtun- 
gen durch das Eingreifen eines beweg lichen, auf 
dem Schlitten (1) montierten Giiedes (10) in eine 
ortsfeste, schlitzformige Auflage (14) an der Weg- 
bahn (A) des Schlittens begrenzt ist, wodurch die 
Bewegung des Schlittens in beiden Richtungen 
durch die Lange der genannten schlitzformgien 
Auflage begrenzt ist. 

5. Eine Robotervorrichtung nach Anspruch 1, 
dadurch gekennzeichnet, daS auf dem Transport- 
schlitten (1) weiterhin angeordnet sind; 

a Mittel (77) zum Durchschneiden des von der 
Drahtspul maschine zu der gefullten Spule (C) 
zugefuhrten Drahtes (M) und zum Halten des 
vorlaufenden Endes des genannten Drahtes, der 
durchschnitten wurde; 

b Mittel (61, 73) zum Sichern des nachlaufenden 
Endes des Drahtes, der durchschnitten wurde, auf 
der Drahtbewicklung, die auf der gefullten Spule 
(Z) gebildet ist und zum Sichern des genannten 
vorlaufenden Endes des Drahtes auf dem Kern 
der leeren Spule (Z') r die nachfofgend in die 
Spulmaschine eingebracht wurde. 

6. Eine Robotervorrichtung nach Anspruch 5, 
dadurch gekennzeichnet, daB die genannten Mit- 
tel (77) zum Durchtrennen und Halten des Drahtes 
und die genannten Mittel (61-73) zum Sichern des 
Drahtes auf einer Plattform (24) montfert sind, die 
auf der Oberseite der vertikalen, von dem Schlit- 
ten (1) getragenen Tragstruktur (23) angeordnet 
ist, wobei Mittel (58, 60) vorgesehen sind, urn die 
genannten Schneidund Haltemittel und die 
genannten Sicherungsmittel in ihren Arbeitsbe- 
reich hinein und dort heraus zu bewegen und alle 
der genannten Mittel hydraulisch angetrieben 
und gesteuert durch eine hydra ulische Antriebs- 
und Steuereinheit (25) sind, die auf der genannten 
Plattform (24) angeordnet ist 

7. Eine Robotervorrichtung nach Anspruch 1, 
dadurch gekennzeichnet, daS auf dem Transport- 
schlitten angeordnet sind: 

a ein Hydra ulikmotor (7) zum Bewegen des 
genannten Schlittens (1) iangs der genannten 
Wegbahn (A); 

b eine hydra ulische Antriebseinheit (46, 46') fur 
die Vertika I bewegung der Auflagen (51, 5V); 

c eine hydraulische Antriebseinheit (33) fur die 
Drehbewegung der Auflagen (51, 51'); 

d eine hydraulische Antriebseinheit (18) fur die 
Querverstellmittel (17); 

e eine hydraulische Antriebsund Steuereinheit 
(25) fur die gesteuerte Speisung alter vorstehend 
genannten Hydraulikmotoren und hydraullschen 
Antriebseinheiten. 

8. Eine Robotervorrichtung nach Anspruch 7, 
dadurch gekennzeichnet, da(5 die genannte 
hydraulische Antriebs- und Steuereinheit (25) auf 
einer Plattform (24) oben auf der vertikalen, von 
dem Schlitten (1) getragenen Tragstruktur (23) 
angeordnet 1st, wobel auf der genannten Platt- 
form (24) auch alle die elektrischen und elektroni- 
schen Gerate montiert sind, die die verschiede- 
nen operativen Bewegung en der Robotervorrich- 
tung steuern. 



9. Eine Robotervorrichtung nach Anspruch 7, 
dadurch gekennzeichnet, da& sie des weiteren, 
montiert auf jeder Auflage (51, 5V), eine Druck- 
platte (53) zum Entladen der gefullten Spulen (Z) 

5 aufweist, die aus der Spulmaschine auf die Auf- 
. lage geladen wurde, wobei die genannte Druck- 
p I arte hydraulisch angetrieben ist und durch die 
genannte hydraulische Antriebs- und Steuerein- 
heit (25) steuerbar ist 

10 10. Eine Robotervorrichtung nach Anspruch 1, 
dadurch gekennzeichnet, daft jede Auflage (51, 
51 ') so konstruiert ist, da(i sie eine im wesent- 
lichen horizontale Flache zum Tragen der Spulen 
(Z, Z') aufweist, wobei die genannte horizontale 

75 Flache einen konkaven oder flach ausgehohlten 
Bereich aufweist, der quer zur Lange der Auflage 
angeordnet ist, fur die stabile Positionierung der 
Spule die von dieser Auflage getragen wird. 

11. Eine Robotervorrichtung nach Anspruch 6, 
20 dadurch gekennzeichnet, daft die Mittel fur das 

Bewegen der Mittel (77) zum Schneiden und 
Halten des Drahtes und fur die Mittel (61-73) zum 
Sichern des Drahtes in ihren Arbeitsbereich hin- 
ein und aus diesem heraus eine vertikale Fuhrung 

25 (57) beinhalten, die auf der Plattform (54) befe- 
stigt ist, auf welcher Fuhrung mindestens ein 
Schlitten (58, 59) gleitend montiert Ist, der an 
seinem unteren Ende die genannten Mittel (77) 
zum Schneiden und Halten des Drahtes und die 

30 genannten Mittel (61-73) zum Sichern des 
genannten Drahtes tragt. 

12. Eine Robotervorrichtung nach Anspruch 11, 
bei der die Mittel (77) zum Schneiden und Halten 
des Drahtes einen Hebel (76) beinhalten, der am 

35 unteren Kopfende des genannten Schlittens (59) 
schwenkbar angelenkt ist und an seinem freien 
Ende mit einer aus einem Paar von Spannbacken 
(79, 79') gebildeten Spannvorrichtung versehen 
ist, wobei eine der Spannbacken auch ein 

40 Schneidblatt (84) tragt, wan rend die andere als 
Gegenschneide wirkt. 

13. Eine Robotervorrichtung nach Anspruch 12, 
bei der die Mittel zur Sicherung des Drahtes eine 
Rolle (62) beinhalten, auf die ein Klebeband (64 1 ) 

45 von einer zweckentsprechend angeordneten Vor- 
ratsspule (64) zugefuhrt wird, und eine Schneid- 
klinge (73) zum Schneiden des Klebebandes (64) 
auf einem Hebel (62) angeordnet ist, der am 
unteren Kopfende des genannten Schlittens (69) 

so schwenkbar angelenkt ist, wodurch, wenn eine 
gefullte Spule (Z) von der Drahtspulmaschine 
entladen werden muS, die Mittel (77) zum Draht- 
schneiden den Draht (M), der der Spule zugefuhrt 
wird, durchschneiden und das vorlaufende Ende 

55 des Drahtes, der geschnitten wurde, halten, wah- 
rend die Mittel (61-73) zum Sichern des Drahtes 
einen geeigneten Langenabschnitt des Klebeban- 
des (64) anbringen, um das nachlaufende Ende 
des Drahtes der aus der gefullten Spule gebilde- 

60 ten Bewick! ung durch entsprechendes Andrucken 
der Rolle (62) an die Bewicklung blockieren, 
wobei das Klebeband nachfolgend durch die 
genannte Schneidklinge (73) durchschnitten wird 
und, wenn eine leere Spule (Z') in die Drahtspul- 

65 maschine eingebracht ist, der das vorlaufende 
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Ende des Drahtes tragende Hebel (76) so ver- 
schwenkt wird, dafi der Draht in Kontakt mit der 
das Klebeband (64') tragenden Rolle (62) gebracht 
wird und die genannte Rolle (62) nachfolgend auf 
den Kern der leeren Spule (Z f ), die dann gedreht 
wird, gepreBtwird, urn einen geeigneten Lange- 
nabschnitt des Klebebandes, mit dem Draht 
zwischenliegend, aufzubringen und das vorlau- 
fende Ende des Drahtes am Kern der leeren Spule 
festzusetzen. 

Revendlcations 

1. Robot pour charger des bobines vides (Z') sur 
des machines a bobiner le fil (B, B', B") aiignees 
sur une seule file d'un cote d'une vole (A), et pour 
en decharger des bobines pleines (2) respec- 
tivement, comprenant un chariot de transport (1) 
se deplacant lelong de la voie (A) et portant un 
support vertical (23) sur lequel sont montees 
mobiles au moins deux consoles (51, 5V) desti- 
nees a supporter les bobines vides et des bobines 
pleines (Z\ Z), ces consoles (51, 5V) etant orien- 
tees en sens oppose, des dispositifs de souleve- 
ment et d'abaissement (46, 46') et des dispositifs 
de mise en rotation (31, 32, 33) pour transmettre 
respectivement aux consoles le mouvement verti- 
cal et le mouvement de rotation autour du sup- 
port vertical (23), caracterise par le fait que des 
moyens de deplacement transversal (17) sont 
prevus sur le chariot (1) pour d§placer le support 
vertical (23) dans une direction sensiblement 
perpendiculaire a I'axe longitudinal de la voie (A), 
les moyens de defacement transversal consis- 
tant en une coulisse horizontale mobile sur le 
chariot (1) dans une direction rectiligne et trans- 
versaiement a la direction du mouvement du 
chariot le long de la voie (A). 

2. Robot selon la revendication 1, caracterise 
par le fait que les consoles (51 , 51 ') sont en porte- 
afaux par rapport au support vertical (23). 

3. Robot selon la revendication 1 f caracterise" 
par le fait que chaque console (51, 51') comporte, 
sur ses cotes longitudinaux, qui sont perpendicu- 
laires a I'axe d'enroulement des bobines (Z, Z'), 
des elements de contact lateraux (151, 15V), 
destines a venir au contact d'au moins Tun des 
flasques d'une bobine, ce contact se produisant 
lors du deplacement controle du chariot (1) le 
long de la voie (A) du chariot (1), quand les 
consoles sont en leur position soulevee et sont 
introduces dans la machine a bobiner le fil, de 
sorte que le deplacement du chariot (1) dans un 
sens provoque la liberation de la bobine pleine (Z) 
de la pointe ou de la contre-pointe (P) de la 
machine a bobiner le fil pour le dechargement de 
la bobine pleine sur la console, tandis que le 
deplacement contrdle du chariot (1) dans le sens 
oppose fait venir la bobine vide (Z'J en contact 
avec la pointe ou la contre-pointe (P) de la 
machine a bobiner le fil pour le chargement de la 
bobine vide dans la machine a bobiner. 

4. Robot selon la revendication 4, caracterise 
par le fait que le deplacement contr6l§ du chariot 
(1) dans les deux sens est limits par ('introduction 



d'un Element mobile (10) monte sur le chariot (1) 
a I'lnterieur d'un siege fixe en forme de fente (14) 
disposee sur la vole (A) du chariot, le deplace- 
ment du chariot dans les deux sens etant deter- 
s mine par la longueur du siege en forme de fente. 

5. Robot selon la revendication 1, caracterise 
par le fait que le chariot de transport (1) porte 
egalement: 

a) des moyens (77) destines a couper le fil (M) 
io enroule sur la bobine pleine (Z) par la machine a 

bobiner le fil et a maintenir I'extremite anterieure 
de ce fil qui vient d'etre coupSe; 

b) des moyens (61-73) destines a fixer I'extre- 
mite posterieure du fil qui vient d'etre coupe sur 

15 i'enroulement de fil forme sur la bobine pleine (Z) 
et a fixer I'extremite anterieure du fil a I'ame de la 
bobine vide (Z'J qui a ete introduite ensuite dans 
la machine a bobiner. 

6. Robot selon la revendication 6, caracterise 
20 par le fait que les moyens (77) de coupe et de 

maintien du fil et les moyens (61-63) de fixation 
du fil sont montes sur une plate-forme (24) dispo- 
see au sommet du support vertical (23) qui est 
monte sur le chariot (1 ) et par le fait qu'il est pr6vu 

26 des moyens (58-60) destines a deplacer les 
moyens de coupe et de maintien et les moyens de 
fixation dans et hors de leur plage operatoire, 
tous ces moyens 6tant alimentes 
hydrauliquement et commandos par une unite 

30 hydraulique d'alimentation et de commande (25) 
montee sur la plate-forme (24). 

7. Robot selon la revendication 1, caracterise 
par le fait que le chariot de transport porte: 

a) un moteur hydraulique (7) destine a deplacer 
35 le chariot (1) le long de la voie (A); 

b) une unite hydraulique (46, 46') pour le 
deplacement vertical des consoles (51, 5V); 

c) une unite hydraulique (33) pour le deface- 
ment en rotation des consoles (51, 5V); 

40 d) une unite hydraulique (18) pour les moyens 
de deplacement transversal (17); 

e) une unite hydraulique de commande et 
d'alimentation (25) pour I'alimentation contrdlee 
de tous les moteurs hydrauliques et de toutes les 

45 unites hydrauliques mentionnees ci-dessus. ^ 

8. Robot selon la revendication 8, caracterise 
par ie fait que I'unite hydraulique d'alimentation 
et de commande (25) est montee sur la plate- 
forme (24), qui se trouve au dessus du support 

so vertical (23) porte par le chariot (1), et par le fait 
que sur la plate-forme (24) sont montes egale- 
ment tous les appareils eiectriques et electroni- 
ques qui commandent les divers mouvements du 
robot. 

55 9. Robot selon la revendication 8, caracterise 
par le fait qu'il comprend egalement, mont6e sur 
chaque console (51, 5V), une plaque de poussSe 
(53), pour le dechargement de la bobine pleine (Z) 
provenant de la machine a bobiner et qui a ete" 

go chargee sur la console, cette plaque de poussee 
6tant alimentee et commandee par I'unite 
hydraulique d'alimentation et de commande (25). 

10. Robot selon la revendication 1, caracterise 
par le fait que chaque console (51, 5V) est 

65 agencSe de maniere a avoir une surface sensible-' 
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nrtent horizontale destinee a supporter les bobines 
(Z, Z') t cette surface horizontale ayant une partie 
concave ou un leger renfoncement dispose" trans- 
versalement par rapport a la longueur de la 
console, pour mettre en position, de maniere 
stable, la bobine portee par la console. 

11. Robot selon la revendication 7, caract6ris6 
par le fait que les moyens de deplacement des 
moyens de coupe et de maintien du fil (77) et des 
moyens de fixation du fil (61-73) dans et hors de 
leur plage opdratoire comprennent une glissiere 
verticale (57) qui est fixee a la plate-forme (24) et 
sur laquelle coulisse au moins une coulisse (58, 
59) portant, a son extremite* infeVieure, les 
moyens de coupe et de maintien du fil (77) et les 
moyens de fixation du fil (61-73). 

12. Robot selon la revendication 12, caracte>is6 
par le fait que les moyens de coupe et de maintien 
du fil (77) comprennent un levier (76) articule* a 
['extremity inferieure de la coulisse (59) et muni a 
son extrSmite" fibre d'un dispositif de serrage 
forme* de deux ma'choires (79, 79')/ I'une des 
mdchoires porta nt 6galement une lame (84) tan- 
dis que ('autre m&choire sert de contre-lame, 

13. Robot selon la revendication 13, caracte'rise' 
par le fait que les moyens de maintien du fil 
comprennent un galet (62) sur lequei passe une 



bande de ruban adh6sif (64') alimentee par une 
bobine (64) disposee convenablement, une lame 
(73) pour couper le ruban adhesif (64') montee sur 
un levier (72) articule a I'extr6mit6 inferieure de la 

5 coulisse (59) de sorte que, quand une bobine 
pleine (Z) doit etre dechargee de la machine a 
bobiner le fil, les moyens de coupe du fil (77) 
coupent le fil (M) envoye a la bobine et maintien- 
nent I'extremite* anterieure du fil qui vient d'etre 

io coupe, tandis que les moyens de fixation du fil 
(61-73) appliquent un morceau de ruban adh6sif 
(64') de longueur convenable pour bloquer I'ex- 
trSmite posterieure du fil sur I'enroulement forme 
sur fa bobine pleine en pressant convenablement 

is le galet (62) sur I'enroulement, la bande adhesive 
6tant ensuite coup§e par la lame (73) et, quand la 
bobine vide (Z') est introduite dans la machine a 
bobiner le fil, le levier (76) portant I'extr6mit6 
anterieure du fil bascule de maniere a mettre le fil 

20 au contact du galet (62) portant le ruban adhesif 
(64), ce galet (62) etant ensuite presse sur Tame 
de la bobine vide (Z') que Ton fait ensuite tourner, 
de mani&re a appliquer un morceau de ruban 
adhesif de longueur convenable sur le fil inter- 

25 pose* et a fixer I'extrgmite anterieure du fil sur 
I'sime de la bobine vide. 
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